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IHosicHuTeALHAA 3aIIHCKA

Pabouas npoepamma oucyuniunet b1.B.04 «EcmecmeeHHOHAYUHAS KAPMUHA MUpPA»
cocmaenena 6 coomeemcmeuu ¢ mpebosanuamu  DedepanrbHo20  20CY0aAPCMEEHHO20
00pazosamenvbHO20 CMAHOApPmMa 8vicuieco 00pa308anus no HanpasieHuto nooecomosku 06.03.01

Buonoeus reanuguxayus «baxanraspy.
PII no oucyunnume «EcmecméeHHOHAYYHASI KAPMUHA MUpa» npeocmasisem cobot

COBOKYNHOCMb OUOAKMUYECKUX mamepuailos, HanpaesieHHsvlx Ha pealusayuio codepafcameﬂbelx,
Memoou4eckux u Op2arHu3ayuUOHHblLX yCJZO@ulZ no020mosKu 6&1('61]1616’]?06 no Hanpaeieruro

noozomosku 06.03.01 «buonocuny keanuguxayus «o6axKaiaspy.
PII no Oucyuniumne «ecmecmeeHHO-HAYYHASL KAPMUHA MUPA» OPUEHMUPOBAHA HA

peanuzayuro KOMRemeHmHOCMHO20 N00X00d 8 0OVHEeHUU.
Ecmecmeennonayunas kapmuna mupa - oucyuniuna eapuamugHou yacmu. Mzyuaemcs 6
1 cemecmpe.
O6vém oucyunaunst: 144 uaca, 4 3auemnsie eOuHUYbL,
KOHMAaKmuas paboma.
3aHAMUs 1eKYyuoHHo2o0 muna —16 u.,
3aHAMUsL cemMunapcko2o muna (np) — 16 u.,
unas konmaxkmuas paboma — 0,3 u.,
CP—85u.
Koumpoab — 26,7.
Dopma npomesNcymouHo20 KOHMpPOJA: IK3AMeEH

Knroueswie cnosa: ecmecmeo3Hanue, HaydYnasl Kapmuna mupda, KOHyenyuu co6pemernoco
eCmeCcme03HAaAHUA, HaAYUYHO€E MUPOBO33PEHUE.

Cocmasumens: Ty2yz A.P., 0.6.H., npogheccop kageopvi bomaHuxu.



1. Henu u 3a1a4u JUCHUNJIMHBI (MOAYJIS).
W3ydyeHne qUCIUILIMHBI HAIIPABJICHO HAa (POPMHUPOBAHUE KOMITETEHITUH:

Oo6mekyabTypHble KomnereHuuu (OK):

- CIMIOCOOHOCTHIO K cCaMOOpraHu3aiuu 1 camooopazoBanuto (OK-7)
Ob6menpodeccnonanbubie komnereHuun (OI1K):

- CIIOCOOHOCTBIO HCIIOJIb30BATh HKOJIOTMYECKYI0 TPAaMOTHOCTh M 0a30Bble 3HAHUSA B

o0nacTi (UMK, XUMUH, HAYK 0 3emjie U OMOJIOTUHU B )KU3HEHHBIX CHTYaLUsX; IPOTHO3UPOBATH
MOCJICICTBHSI  CBOCHIIPO(ECCHOHATIBHON JESITEIbHOCTH, HECTH OTBETCTBEHHOCTh 3a CBOHU
pemrenus (OI1K-2);

Ilokazamenamu Komnemenyuil AGAAIOMCA:

3HAHUA:

TEOpU, NOCTHKEHUN HAYKH, COCTaBJISIONIMX OCHOBY COBPEMEHHON €CTECTBEHHOHAYYHOU
KapTHUHBI MUPA;

OCHOBHBIX 3TalloOB Pa3BUTHUSI COBPEMEHHON €CTECTBEHHOHAYUYHOM KapTUHbBI MUPA;

COJIepaHUsl €CTECTBEHHOHAYYHOU KapTUHBI MUpa Ha Pa3IMUHbIX 3Talax €€ pa3BUTHUS,

O CTPYKTYPHOM OpraHu3aluy, IPOUCXO0KIEHUN U IBOJIOLUMU BeeneHHon

pa3BUTHE NPEACTABICHUIN O MaTEPUH, IPOCTPAHCTBE U BPEMEHU

METO/I0B HAYYHOT'O MO3HAHUSA

COBPEMEHHOT0 COCTOSHUA (PU3UKHU 3JIEMEHTAPHBIX YaCTHUIL

TEOPHUH CAaMOOPTaHU3AINHN (CHHEPTETHUKH )

0COOCHHOCTE OMOJIOTMYECKOTO0 YpPOBHS OpTraHM3allMd MaTepud, OCHOB H3MEHUYMBOCTH W
HACJIEICTBEHHOCTH

O BHYTPEHHEM CTPOCHMH 3eMiIH, reoc(epHbIX 000J0YKax 3eMiId, SKOJOTHYECKOH poiu
auTochepsl

XUMHYECKHX KOHLEMIHIX, PEaKIIMOHHONW CIIOCOOHOCTH BEIIECTB

3aKOHOB COXPaHEHMsI, CHMMETPUH, IPUHLIUIIOB OTHOCUTEIBHOCTU

KOPIYCKYJIIPHON M KOHTUHYAJIbHOW KOHILIETIIIUU OMUCAHUS TPUPOIBI.

0 KOCMUYECKHUX [HUKJIAX, OPOUTAIBHBIX KIMMATHIECKHX PUTMAX

MHOT000pa3HH KHUBBIX OPraHU3MOB - OCHOBE OPTaHU3aLMHU U YCTOMYUBOCTH Onochepsl

ymenun:

Hcnonp3oBare HayuHyro HH(popmaiuio ((HuU3NIecKylo, XUMHUYECKYI0, OHOJIOrMYECKYI0) H
HAayYYHBIH METOA ISl ONKMCaHMsI (PParMEHTOB €CTECTBEHHOHAYYHON KapTHHBI MUPA;
[TpumensTh 3HaHUS 001IEH GU3NKU, XUMUUA U OCHOB OMOJIOTUU JUTS U3JI0KEHUS COACPIKaHUS
€CTeCTBEHHOHAYYHOI KapTHHBI MUPa;

Hcronp30BaTe 3HAHHWA JUIS aHAINW3a HAYYHO-TIOMYJSAPHBIX IMyOJIMKAanWi W COOOLICHUH B
Cpe/cTBax MaccoBoi MH(popmanuy;

HAae6bIKU:>

CTPYKTYpUPOBaHUS HMH(POpPMAIMM, HCHOJIb30BAHUE TMPEJICTABICHUH O COBpPEeMEHHOU
€CTECTBEHHOHAYyYHOU KapTUHE MUPA;
aHaIM3a TPUPOAHBIX SABJIECHUH M MPOLECCOB C  IOMOIIBIO  MPEACTAaBICHUM O
€CTECTBCHHOHAYyYHOW KapTUHE MUPA.

. O0beM JUCUMIVIMHBI IO BUIaM YUeOHO#l padoThI

Taoauna 1. O0beM QM CHUIIMHBI 110 BUIAM Y4eOHOH padoThI
(o01Iasi TPy10€eMKOCTDH B 3a4€THBIX eIUHULAX: 4)



Bcero Pacnpenenenue

Bunpr yue6HO# paboThI 4acoB 0 CEMECTPaM B Yacax
I I1 111
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 144 144
KonrtakTHas pabora 36 36
Jlexmmm (J1) 16 16
Cemunapsl (C), npaktudeckue (I1) 16 16
JlaGopaTopHbie pabOThI - -
CP, UKP 3 3
KOHTPOJIb 27 27
CamocrostenbHas pabora (CP) 85 85
Bun utoroBoro KoHTpOIs 9K3aMCEH | 3K3aMeH

Pacnpenesienne 4acoB o TeMaM U BUAAM y4eOHOM PadoOTHhI.
Tab6auna 2. PacnipenesieHue 4acoB 1o TeMaM (MOAyJIsiM) H BHAAM Y4eOHOI padoThI

Ne

Pasnena HaumenoBanwue pa3aenoB (MOaymeil) U TeM TUCIUTIINHBI O0beM B gacax
(Monys) Bcero| JI | IT | CP
1 DBOJIIOLIMS HAYYHOTO METOJIa M €CTECTBEHHOHAYYHOW KapTUHBI Mupa | 14 | 2 10
IIpocTpaHcTBO, BpeMsi, CHMMETPUS 23 | 21219
[Topsimok u 6ecropsa0K B IPUPOIE 14 | 21210
CTpyKTypHBI€ YPOBHU U CUCTEMHAsI OpTaHU3aLMsl MATePUU 28 | 41420
3 OBOJIIOIIMOHHOE €CTECTBO3HAHUE 14 212110
buocdepa n yenosek 24 14|14 16
Uroro 144 | 16| 16| 85

3. Conep:kanue IMCHUIUINHBI (MOYJI€il)
Conep:xaHue ¥ MeTOANYECKHE PEKOMEHAAIMY M0 pa3jaeaaM (MOAYJIAM) H TeMaM

Moayasb 1. IBOJIIOIMSA HAYYHOT0O METOA U €CTECTBEHHOHAYYHAS] KAPTHHA MUPa»
Pazgen 1. IBoJonMsA HAYYHOT0 METO1a U €CTECTBEHHOHAYYHOU KAPTHUHBLI MHPa

Mertonbl HayuHoro mnos3HaHud. Kraccupukanus ¥ XapakTepUCTMKa HAay4HBIX METOA0B
(BceoOmmx, OOIMMX W YaCTHBIX). OMIOHUPUYECKHE M TEOPETHUECKHUE MeETOAbl. MeToabl
SMIMPUYECKOT0 YPOBHs: HAOIIOEHNE; ONMCAaHUE, U3MEPEHNe 3KcrepuMeHT. HayuHble MeTobl
TEOPETUYECKOTO YPOBHS: (opManu3aiusi, aKCHOMAaTH3aIsl; TUMOTEKO-AEIyKTUBHBIM METOJ.
Teopernueckne METOJIBI: aHATIN3; CUHTE3; a0CTparupoBaHue; 0000IEeHNE; HHAYKITHUS; TEAyKITUS;
aHAJIOTHUH; MOJCIMpPOBaHME; KIacCU(UKAIMs, CTaTUCTHKA. HayuHble KapTHHBI MHUpa
(MexaHMUecKasl, 2JIEKTPOMAarHuTHas U COBpeMeHHas1). OCHOBHBIE MOJI0XKEHNS MEXaHUCTUYECKOH,
AIIEKTPOMAarHUTHOM M COBPEMEHHOM KOPIYCKYJISIPHO-BOJIHOBOMKapTHHabl Mupa. KBaHTOBas
npupofa M3lydeHus W noryomeHus sHeprun (M.IInaHk); pUHIMIT KOPIYCKYJISPHO-BOJIHOIO
nyanmusma (Jlym ne Bpoiinb); cymecTBoBaHuE YeThlpeX (yHAAMEHTATbHBIX B3aUMOJCHCTBUN M
WX TEPEHOCYMKOB: CHUJBHOTO - TJIFOOHBI, CIab0To — cjabble BEKTOpHBIE 0030HBI (BHOHBI),
3JIEKTPOMArHUTHOTO — (OTOHBI, TPABUTAIMOHHOTO - TPABUTOHBI, OOBEAMHEHUE NPUHIIHUIA
KBAHTOBAHUS C MPUHLUIIAMUA TEOPUH OTHOCUTENIBHOCTH; CTPYKTYPHBIE YPOBHH OpraHU3aLUH U
HEUCUEPNaeMOCTH MaTepuu; KBapKOBas MOJEIb aJpPOHOB; JJIEMEHTapHbIE CTPYKTYpHBIE




€AMHMIIBI MaTEepuH; CTATUCTUYECKUI (BEPOATHOCTHBINM) XapakTep 3aKOHOB JIBUYKEHUS
MUKpPOYaCTHL.

Pa3nea 2. IIpocTpaHcTBO, BpeMsi, CHMMeTpHS.

IIpocTtpancTBO M Bpems. Metapusznueckas KOHIEMIMS MPOCTPAHCTBA U BPEMEHHU
IpeBHUX aroMucToB — Jlemokputa, Dnukypa u Jlykpeuus (IOHSATHE IyCTOTO, OZHOPOIHOTO,
BEYHOTO MPOCTpaHCTBa). Meradu3nueckas mapagurma mpocTpaHCTBa U BpeMeHH (a0COIIOTHBIE,
CYILIECTBYIOIIME HE3AaBUCUMO KakK JIpyr OT JApyra, Tak U oT MaTepuu kareropuu). [Ipoctpancrso
yCcTOe, HEMOJBUKHOE, a0COIIOTHOE, OECKOHEYHOE, HEMpPEpPhIBHOE, M30TPOIHOE, TPEXMEPHOE,
OJIHOPOJHOE, BEYHOEU IOAYMHAETCS EBKJIMJIOBOM reomeTpuu. HBIOTOHOBCKas KOHLENIUS
IPOCTPAHCTBA M BpeMEeHH. AOCONIOTHOE TMPOCTPAHCTBO - IYCTOE «BMECTHIIMILE TE,
abCOJIIOTHO HETOJABIKHOE, HENPEPHIBHOE, OJHOPOJHOE U H30TPOIHOE, NMPOHHMIIAEMOE — HE
BO3JICIICTBYIONIEE HAa MaTEepHI0 W HE TMojBepraiouieecs €€ BO3ICHCTBUSAM, OECKOHEUHOE,
HEM3MEpUMOE U HEMOCTIXKHMOE; obOnamaromiee Tpems u3MepeHusiMH. OTHOCHUTENbHOE
npoctpancTBO HproToHa. XapakTepucThka MpOCTpaHCTBAa HA OCHOBE EBKIMIOBON T€OMETpHH.
[lepBbie mpencTaBieHus: 0 HeeBKIMIO0BOK reomerpun npoctpancrsa (H.W.Jlobayesckwuii, 1792-
1856rr. u I'.®.Puman, 1826-1866 rr.), CpaBHenue reomerpuii EBkimmma, JloGaueBckoro u
Pumana. Bpems.Knaccuueckast nnn Meragu3nueckass KOHLEIIUS: BpeMs KaK yHUBEPCaIbHOE,
abconoTHOe, OECKOHEYHOEe, PaBHOMEpPHO TEKYyIlee, OJHOPOJHOE, OJHOMEPHOE M 00paTHUMOE.
HeroToHOBCKass KOHLENIUs BpeMeHH. JnanekTuueckas napagurMa:npocTpaHCTBO U BpeMs Kak
HEeoTheMIIMMblE  (opMmbl  cymiecTBoBaHus ~ marepuu.  CBoiicTBa:  OTHOCHTENBHOCTb,
MHOTOMEPHOCTb, KBAHTOBAaHHOCTb. VI3MeHEHUE MPOCTPAHCTBEHHBIX U BPEMEHHBIX MapaMETPOB
npu aBwxkeHuu. [IpoctpanctBo MuHKOBCKOro. IIpocTaHCTBEHHO-BPEMEHHBIE OTHOLIEHUS H
KOHIIGHTpaluu Macc (o0masi TeopHst OTHOCHUTEIBHOCTH), KOTOpas ONpEAEseT TE€OMETPHUIO
npocTtpaHcTBa-BpeMeHH. CoBpeMeHHbIE NOoCTHKEeHUsA. 3akoHbl J.Herep. Tumbl cummerpun
OPOCTPAaHCTBA M BpPEMEHHM Kak oOmmx ¢opM KOOpAMHAIMM OOBEKTOB, M IPOLECCOB
B3aMMOCBS3aHbl C BaKHEHIIMMH 3aKOHaMH coxpaHeHus. Cummerpusikak (yHIaMeHTalIbHOE
CBOMCTBO npupoabl. CBsA3b C 3aKOHAMU COXpaHEHMs. TpH THUIIa CUMMETpPUI: IeOMEeTpUYECcKas
(MpocTpaHCTBEHHO-BPEMEHHA), JTMHAMUYECKas (kaTuOpoBOYHAS) u JTUCKPETHASI.
I'eomeTpuueckne cCUMMETPUM U 3aKOHBI COXpaHEHUs. JIMHaMHuecKas CUMMETPHUsSl M 3aKOHBI
coxpaneHus. DOUBHMYECKUN CMBICT KaJIMOPOBOYHOW CHUMMETpUH. JIUCKpeTHBIE olepanuu
CUMMETpUHU: MpocTpaHcTBeHHass uHBepcus (P), 3apsmoBoe compspkenune (C) u obOpaiueHue
BpeMeHnu (T). JIMCKpeTHbIE CUMMETPUH M 3aKOHBI COXpaHEHHUs. 3epKaibHas cuMmmeTpusi. CBs3b
3aKOHOB COXpaHEHHUsl ¢ HmpuUHIUNaMu cummerpuu. Teopema Hérep. Cummerpuu ¢pu3mueckux
3aKOHOB OTHOCUTEJIBHO C/IBUI'a 3aMKHYTON CUCTEMBI B IIPOCTPAHCTBE, IOBOPOTA €€ KaK LIEJIOr0 U
M3MEHEHHU Hayajla OTCYETa BPEMEHH.

Paznen 3. Ilopsimoxk u Oecmopsizok B mpupome. Xadc («xaoc»). Ilopsigok kak
3aKOHOMEPHOE pa3MelleHNe YacTel MaTepualbHbIX MUKPO-, MaKpO- U MeraMmupoB. becropsanox
(xadc) — kak OeccTpyKTypHas, HEymopsoueHHass (opma CyIIECTBOBAHUS BBIPOKIECHHOU
MaTepuu C MaKCHMaJIbHOW JHTpOMNUEH (IMOBOPOT, pa3BUTHE, 3BoOJtonms). ODHTpornus (S) -
TepMOJMHAMHUUecKass (YHKIUS, XapaKTepusylolas Mepy HEYMOpsIOYeHHOCTH (Oecropsiika)
CUCTEMBI, T.€. HEOJTHOPOJHOCTH PACIIONOXKEHHS U JIBUXKEHHUS €€ JacTHull. Xaoc M MOPAJOK Kak
CTPYKTYPHO-IHEPreTHYeCcKOe coCTOsTHIE MaTepuH. Ilepexos mopsiaka B Xaoc ¥ SHTPOIIHSI.

CaMonpon3BOJIbHBIE M HECAaMOINIPU3BOJbHBIE Mpolecchl. [Ipomecchl  paspyleHus
(merpamanmu) u co3upaHus (IBOJFOIMH). TepMOIUHAMUYECKHE B3aMMOJICHCTBHS CHUCTEM U
noncucteM. [Iporecchl mepexoia mopsaKka B OECopsAI0K M HA00OpOT. YBeNHUeHUE MOPSAIKA B
4yacTsX CUCTEMBbl - HapacTaHue xaoca W sHTponuu. [lepexox xaoca B mopsiaok. [lyckoBbie
(TpUrTepHBIE) MEXaHW3MbI, WHHULIUUPYIOIIME MOIIHBIE MPOLECCHl CaMOOPTraHU3alUN WIN
paspymieusi. CoCTOSSHME U TIOBEIEHHE CHCTEM. YCTOWYMBOCTH cucrtem. llepexon
YIPaBISIONIETO TapaMeTpa yepe3 kputudeckoe coctostare. CocrosiHue oudypkarm, B KOTOPOid
MOBE/IEHNE CUCTEMBI HE MPeACKa3yeMO U paBHOBEPOATHBI MPOLIECCHI CO3UIAHUS U pa3pyLICHUS.

Mopnyas II. CTpyKTypHBIC YPOBHH U CHCTEMHAsl OPraHU3alusi MaTepuu



Pa3znen 4. CTpyKTypHble YPOBHH OPraHM3alld¥ MATePUHM; MHKPO-, MAKPO- 1 MeraMHUpBbl.
Martepuss — 00BbEKTUBHAS PEATBLHOCTb, CYIECTBYIOIIAs BHE M HE3aBUCHUMO OT 4YEJIOBEUECKOTO
co3HaHus. Merapusznueckas mapagurma. Tpu TEHETUYECKH CBSI3aHHBIX BHUIAX MaTepUU:
BEIIIECTBE, T0JIe U (PU3MUECKOM BakyyMme. BemecTBo — kak BHUJI MaTepHH, 00JIaIatoInii Maccon
MOKOsl. JIEMEHTApPHBbIN, aTOMAapHbIM W MOJEKYJISpPHbIE YPOBHU OpraHHU3allMu BEILECTBA.
DJIeMEHTapHBI ypOBEHb: 6 JEeNTOHOB W 6 kBapkoB=12 ¢epMuoHOB. ATOMapHBIH U
MOJIEKYJIIPHBIN YPOBHU. BUIbI aTOMOB — XMMHUYECKUX 3JIEMEHTOB, MOJIEKYJIbl. DU3nUecKoe mosie
KaK cHCTeMa C TepeMEHHBIM YHCIIOM YacTull (KBaHTOB 1osisi). KBaHTOBOE MOJIE - COBOKYITHOCTh
KBaHTOB: JMCKPETHBIM M KOHTHUHYaJIbHBIA XapaKTep IMOJISI B KBAHTOBOM 3JIEKTPOAMHAMUKE U
KBAaHTOBOM MexaHuke. BeposTHocTHble mnapameTpbl. PHU3WUYECKUN BaKyyM KaK HaWHU3IIEE
PHEPreTHUECKOE COCTOSAHHE Beex nojei. CBolicTBa PU3NYECKOr0 BaKyyma

Konuenmus cTpyKTypHbIX YPOBHEH OpraHu3alluyd MaTepHH: MPEICTaBICHHE O MUKPO-, MaKpo- U
Meramupax Kak CTPYKTYPHBIX YpOBHSAX OpraHu3anuu wmatepuu. Kpurtepuu BblaeneHUs
pPa3IUYHBIX CTPYKTYPHBIX YPOBHEW MaTepuul - MPOCTPAHCTBEHHO-BPEMEHHBIE MACIITA0BI
(paccTosiHUS OT 10_151[0 10280M, a BpeMms - OT CEeKyHJ 10 2 -10° JIeT).

Pazgen 5. Muxpomup.OCHOBHBIE KOHIENIIMM MHUKPOMHpPA: TEOPUU CTPOEHUS AaTOMOB H
AeMEeHTapHbIX 4acTUll. OCHOBHbBIE KOHIIEMIIUU CTPOCHHUS aTOMOB: KOHIENIUS HEAECTUMOCTH U
KOHIICTIIIMS JISTMMOCTH  (CIIOKHOTO CTPOEHHUS aroma). JnemMeHTapHble dYacTuiel (DY) —
cybaTomHbie U cyOBsaaepHbie yacTuipl. Onpenenenne DU. KoHlenum 3MeMeHTapHBIX YaCTHIL:
TEOpHsl TOYCUYHBIX OOpa3oBaHWW W TeOopUs CTPyH. Teopus TOYeUHBIX oOpazoBaHuit OU.
CoBpemenHas win pyHaameHTanbHas Teopus DU - Teopust CTpyH.

Pa3znen 6. Meramup. CucreMHas opraHuzanus Meramupa: MeraranakTuka; 3B€3/1bl U 3BE€3HbIC
CKOIUICHHUS; TUIAHEThl U IUIAaHETHbIE CUCTeMbl. PaccTosHMS B Meramupe: acTpOHOMHUYECKUMU
eauHHIIaMH (a.€), cCBeTOBbIe TobI (cB.roa) u napceku (nK), meramapcexu (Mnk). MakcumansHas
Habmoaemas dacts Beemennoit - 10%°m (10°cm) - Meraranakruka. Marepusi Merammpa:
CKOHJICHCUPOBAaHHBIE KOCMHMYECKHE Tena, Iuddy3Has MaTepusi (MOJEKYNbI, aTOMbI) U
uznyyenue. Kocmuueckue Tena: 3Be3/bl U IJIaHETHI. 3Be3bl — KOCMUYECKHUE Tela, U3Ty4arolne
SHEPTHUIO0 B PaJUO-ONTUYECKOM, PEHTITCHOBCKOM, Y-TUara3oHe. 3Be3/bl - XUMHUECKUe (padpuku
M0 MPOU3BOACTBY XMMHUYECKHUX 3JIEMEHTOB. 3aBUCUMOCTh MEX]ly CBETUMOCTBIO U TEMIIepaTypoi
- nmuarpamma OiHapl epummnpynra. KoHuenmum npoucxokIeHus 3Be3[: a) U3 Ta3olbUIEBBIX
TymMaHHOCTe# (HeOymsipHas koHmenius Kanra — Jlammaca), 6) U3 TJIOTHOTO M CBEPXILIOTHOTO
BelecTBa siyep ranaktuk (bropakanckas mkomna Bo rinase ¢ B.AmOapiymsinom). Kinaccuduxanms
3Be3/]: HOBBIE, CBEpPXHOBbIC, HEHTPOHHBIEC 3BE3/Ibl U UYEPHBIE JIBIPHL.DBOJIOLUS 3BE3/: KPacHBIN
THUTAaHT — OeNblid KapiauK — KENThI KapIuK— 4YepHbId Kapiauk. KocMmonorndeckue mMopaenu
Bcenennoit. HproToHOBCKas cTanmoHapHasi Mojenb BeenenHoil. Tpu BapraHTa HeCTallMOHAPHOM
monenn Beenennoii (A.A.®@punman 1922 r.), 3aBUcCAIINEe OT CpelHEH IUIOTHOCTH BELIECTBA U
manyaenus (ko). CoBpemeHHBbIE naHHBIE O pacmupstomerics Bcenennas. TemHas sHeprus.
[Ipupona Temuoi »Hepruu. Ilpoucxoxnenune Bceenennoil. CrannmapTHas Moneinb BceneHHOI.
OO6menpuHsaTas MOJIeTh BO3HUKHOBEHUS U pa3BuUTUsA BcenmenHoit - teopusi bompmoro B3peisa
(bB). Tlomsitue cunrynspHoctd (singularis-ocoOblii) — 0C0O00OTO COCTOSIHHUS MATepUu C
GeckoHeuHol miotHOCTBIO (Gomee 107 r/cm®). ILIaHKOBCKMiT MOMEHT. XapaKTepHCTHKaA
BemecTBa B [lmaHKOBCKyIO »moxy. PenmkroBoe wu3nmydeHue (yIbTpaxojOJHBIX (OTOHOB) U
9KCIIEPUMEHTANIbHBIE PE3YyJbTAaThl, MOJYYCHHbIE Ha YCKOPHUTENSAX 3JEMEHTApHBIX YacTHIl MpU
BOCIIPOM3BECHUH (DU3MYECKUX YCIOBUH, cymiecTBoBaBUmIMX mocie BB: Bpems - 10 cex.
I''I'amoB. OcHoBHbIe BbIBOABI Teopun bB. Tpu nepuoma passutus wmupa nocie bB.
DKCIEepUMEHTAIbHBICTIOATBEPAKACHUS Teopruu bosbioro B3phiBa.
Monayab 3. IBOJIOIHOHHOE €CTECTBO3HAHME.

Pazgea 7. Il pyHIMIIBI I1002JbHOT0 3BOJIIMOHN3MA. TeopeTuueckue U METOA0JIOTHYECKUE
OCHOBBI IJIA pa3BI/ITI/I}I KOHIOCIIINN F.HO63.JII>HOFO 3BOJIFOIIMOHHU3MA. OGH_II/IG MCXaHHU3MBbI KOCMO-,
reo-, OMO- W comMOreHe30B. BakHelmme 3aKOHOMEPHOCTH TJIO0ATBHOTO JBOJIIOIMOHU3MA:
HaIIPaBJICHHOCTb PA3BUTUs HA IIOBBIIICHUE YPOBHS CTPYKTYPHOM OpraHU3allMH; YBEIUYEHUE
pazHooOpa3us; oToop Hamboiee 3PGEeKTUBHBIX (OPM; HCTOPUUECKOE Pa3BUTHE SBOJIOINH;
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H606paTI/IMOCTb 3BOJIFOIIUH HepaBHOMepHOCTb n yCKOpeHI/Ie TEMIIOB JBOJIFOIINHA. PaBBI/ITI/Ie
BceneHHOl B KOHTEKCTE TJIOOAIBHOTO HBONIONMOHU3MA. EAWHBIA Tpoliecc MaTepHaIbHOU
9BOJIIOIIMUH, caMoopraHmauI/m nu CaMOpaBBI/ITI/I}I MOJIGKy.]IHpHBIX CUCTCM. E,Z[I/IHaSI MOJICJIb
YHUBEPCAITBHOW ABOJIOIMUA, OCHOBAHHON Ha B3aMMOCBSI3M (DU3UYECKUX KOHCTAHT, (U3UUYECKUX
B3aUMOJICVCTBUI C 3aKOHOMEPHOCTSIMH IIPOLIECCOB HA PA3HBIX YPOBHSIX OPraHU3aLUU MATEPUU.

Mopnyas 4. Buocdepa u yenoBex.

Pasnen 8. buocdepa. buochepa kak skocucTeMa BBICIIETO pPaHra, BKJIIOYAIOLIAs:
Tponiocepy, ruapochepy U BEPXHIOW YacTh JUTOCHEpHl B Ipeaenax “mmois’ CYIIECTBOBAHUS
xu3HU. Pa3zHooOpa3zue cooOIIECTB, B CTPYKTYpe KOTOPHIX OOHApYXHUBAIOTCS CIIOKHBIC
COUYETaHMs PACTEHUM, KUBOTHBIX U MHKPOOPTaHH3MOB C pa3HbIMHU crioco0amu *ku3HU. JKuBoe
BEIIIECTBO KaK ONPEACISIONINA KOMIOHEHT Ouocdepbl. CyliecTBOBaHHE M PAa3BUTHE >KUBOTO
BEIIIECTBA B paMKax IEJIOCTHOW cucTeMbl Omocdepsl. B.M.BepHanackuii 0 )KUBBIX OpraHu3Max.
I'eoxumuueckass paboTa *KHBOTO BEIIECTBA B HEPa3pHIBHOW CBSI3U JKUBOTHOTO, PACTUTEIHHOTO
apcTBa M KYJIBTYPHOTO 4YeJIOBEYECTBA KaK €AMHOro Ienoro. HamopraHu3MeHHble YpOBHU
OpraHu3aliy KUBOTO. JKOCHCTEMBI KaK OCHOBHAasI CTPYKTypHas equHuna ouocdepsl. [lonsTue
ouoreonieno3a (B.H. CykaueB, 1972). OtnuuurtenbHble OCOOCHHOCTH ‘‘OMOTEOIICHO30B” H
“akocucteM”. B3aMMOOTHOIIEHHS MEXAy JKUBBIMM OpraHu3MamMM B OHMOTeoleHO3ax:
HEUTpaIn3m, MyTYyalIu3M-CUMON03, COTPYAHHYECTBO, KOMMEHCAJIN3M,aMEHCATTU3M,
KOHKYPEHILIUs, XHWIIHUYEeCTBO, mapasutusM. HoocdepHsiii stanm paszButusi Ouocdepsl B
KOHIENIMN yCTONYMUBOIO (JOIMMYCTUMOIO) Pa3BUTHs YeJOBEUYECKOro OOIIEeCTBa B FapMOHUU C
OKpYy’Kalollel cpenod, B COXpaHEHHWH pecypcoB W JaHamadToB sKocucteM. KoHnenuus
ycToiuuBoro pa3BuTus. ['nmobGanbHble MPOOIEMBI SKOJOTUYECKOTO KPU3KCA U IKOJIOTUYECKOM
KaTacTpo(sbl.

Paznen 9.YenoBek. Yenosek B 30010ruyeckoil cucreme. AurpornoreHe3.CumuanbHas (0T Jar.
Simia - 00e3bsiHa) KOHIEMIUS IPOUCXOXKICHHUS YEIOBEKa OT BBICOKOPA3BUTHIX 00€3bsH
TpeTuyHOTro neproaa. OCHOBHBIC TEHICHIINH TOMUHU3AIUU: MIPIMOXO0XK/ICHHE, Iepedpanun3alius,
pa3BUTHE PYKHM KaK oOpraHa TpyJda W aJanTallid K TPYIAOBOM NEATEIbHOCTH. MO3anyHBII
XapakTep HBOJIIOIHHA TOMHHHJ, CKOPOCTh MOP(OIOTHUECKHX W3MEHEHHH U OMOXUMUYECKOM
sBoMONMH. [IpoucXoKIeHHe ¥ pacceliCHHE 4YeJOBEYECTBAa IO TIUIAHETE C TOYKH 3PCHHS
apXEOJOTUYECKUX, MAJICOHTOJIOTHYECKUX MMMYHOT€HETUYECKHX HuccaeaoBaHuil. PomocioBHoe
nepeBo denmoBedecTBa. CoOBMaJcHHME TEHETHYECKOM MOJIETM C  apXEOJOTUYECKUMH |
JUHTBUCTUYECKUMHU. AQpPUKAHCKOE MPOUCXOKIACHUE 4YEIIOBEYECKOTO BHA, pa3JelcHUEe Ha
adpuKaHIIEB W a3uaToB, ABCTPAIMHUIBI OT a3uaToB. OTIEJICHUE EBPOIEHUIICB OT a3HaToB.
Paccenenue o 3eMHOMy 1mapy. GU3M0JIOrUs YEIOBEKA.

4. CamocrosiTesbHas padoTa 00y4aroImIMXCs
Ta6mmma 3. ComeprkaHue caMOCTOSITEIbHOM pabOThl 00YJIarOIITUXCS

No Bun Pa3aensl uimm TeMel dopma
/i | CaMOCTOSTEE Paboueit mporpamMmbl OTYETHOCTH
HOU paboTHI
1 | Unausngyans OBOJIIONHUST HAYYHOTO METOJA M ECTECTBCHHO-HAYYHOW | voruprii
Hoe KapTuHbl MHUpa. KOHLENUMM TPOUCXOXKACHUS KU3HU OTBET
(KpealnoHu3Ma, CTallMOHAPHOTO COCTOSIHMS,
JMOMaIIHEEe MaHCIIEPMUU, OMOXUMHUYECKON IBOTIOIIUN Konrposs-
3aJaHNue Meramup. Cucremnas OpraHu3anus Meramupa. | HbIC 3alaHnA
BemecTBo 1 n3iryuenue. Tectuposa-
Temuoe BemecTBo u TemHas dHeprusi. COBPEMCHHOC | ..o

MpEeJCTaBICHUE O CTpoeHn Meramupa. MerarajgakTuka
Bcenennas. KocMonorndeckue MoJIe/id HECTAIMOHAPHON Pedeparer
Bcenennoii. Bo3pact u rpanuub Beenennoit. OBomtonus
Bcenennoii. Cuenapuii Oynymiero BeenenHoid.

Opranuzanuss MaTepud Ha XHMHYECKOM  YpPOBHE




XUMHYECKUE  CUCTEMBI. OJHEPreTHMKa XUMHUYECKHUX
npoueccoB.  PeaknnoHHas — crocOOHOCTH — BELIECTB.
Koneb6arensusie peakiu benoycosa-KaboTHHCKOTO.
Buocdepa u gyenoBek. OCOOEHHOCTH CTPOCHUS U

(G YHKIIMOHUPOBAHUS IEHTPATHbHOW HEPBHOW CHCTEMBI
(m.H.c.) yenmoBeka. Teopus BhICIICH HEPBHOU
nesrenbHocT W.I1.ITaBnoBa. Teopust pyHKIIMOHATBHBIX
cuctem [1.K.Anoxuna. Teopus agantanuu. I'. Cenbe.

Pedepats
Jlokmampl

DBOJIIOIMS HAYYHOTO METO/Ia U HAYYHOU KapTHHBI MUpa
Hayunsbie peBomtonnu. [lanopama coBpeMeHHOT0
ecrecTtBo3HaHus. MicTopusa ecrectBo3HaHusl. OCHOBHBIE
MEPUO/IbI U 3TAMbI B PA3BUTHH €CTECTBO3HAHUS.
HaTypduaocodckuii meprooB pa3BUTHS
€CTECTBO3HAHUS

HpeBHerpeueckas Hatypdumocoduss. MaTemaTudeckas
mkoda [Tugaropa.

MexaHUCTUYECKUN IIEPUOJ B Pa3BUTUU €CTECTBO3HAHMSL.
CoBpeMEHHBIN WK THAIEKTUYECKU TTEPUO/] B Pa3BUTHH
ecTecTBO3HaHUS. [IpMHIMITBI OTHOCUTEIBLHOCTH.
buocdepa u yenosek. Ikocuctembl. CUCTEMHBIE 3aKOHBI
JKOJIOTUU. OJKOJIOTHSI W 310poBbe. YenmoBek. Bropas
CUTHAJIbHAS cucTema. Omonuw, TBOPUYECTBO,
paboTOCTIOCOOHOCTD.

Pedepats

Jloknaasl O Hay4yHOM  JEATEIBHOCTH  YYEHBIX -
ecrecTtBoucIbIiTaTeneii: JJomonocopa M.B., Diinmrelina,
0.Xab6ma, Y./lapBuna u ap.

OKJIagbI

CaMomnoaroTro
BKa

Opranuzanys MaTepuy Ha XUMUYECKOM YPOBHE
XUMHYECKUE CUCTEMBI. DHEPTreTUKA XUMHUUYECKUX
nporeccoB. PeakironHas criocoOHOCTh

BeniecTB. bruononuMepsl: 6eNKu, yriaeBoIbl, KUPHI,
HYKJIEMHOBBIE KHCIIOTHI. Y POBHH OpraHu3aluu
OENKOBBIX MOJICKYJT U HYKJICHHOBBIX

KHMCJIOT. XMMHUYECKHE NPOLECChl. PeaknmonHas
CIIOCOOHOCTH BEIIECTB. DHEPTreTUKAa XUMHUUECKHUX
peakmuii. DHTanbnusA. DHTponHs. JHeprus ['nooca.
Peakuuu sH10- 1 3x30TepMuueckue. Hanpasinenue
CaMONPOU3BOJILHBIX ITPOLIECCOB.

OcobeHHOCTH OMOJOTHYECKOTO YPOBHS OpraHU3aINHU
MaTepuHu.

CoBpeMeHHbIE TPEICTABICHUS O CTPOCHUH T'€HOB.
I'enom. Opranu3zanus TeHOMOB IIPO- U AYKApUOT.
WHTpOHBI 1 3K30HBL. TpaHCKpUTIIUS U TPAHCIALUS Y
po- U dyKapuoT. Teopus GmocuHTE3a OEnKa.
HacnenoBanue cuennenHbix npu3Hakos. [Ipeiraromue
redbl. ['eHeTnka nona. HacinencTBeHHOCTh 1 OOJIC3HHU.
W3MeHYnBOCTb, BUJIbI U3MEHUYUBOCTH.
Moaudukanrnonnas n3MeH4YnBOCTh. Hacnencreennas
W3MEHUYUBOCTh. MeXaHU3MBbI, 00YCIaBIUBAIOIINE
HACJIEJICTBEHHYIO U3BMEHUYUBOCTh: TIOJIOBOE
pa3MHOXXEHHE, MyTaluu (TeHHbIE U XPOMOCOMHBIE:
JIeJeIINH, aMIUTH(UKALINH ), KPOCCUHTOBED, MPBITAIOIINE
TeHeTHYEeCKUe dJIeMeHThl. KoHIenus HecTaOMIbHOCTH
reaoMa P. Xecuna. Konnenmum 6uorenesa.
OpomouronHas teopus JK.b.Jlamapka u Y. lapBuHa.
JBroxyiue cuiibl 3BOSIOIMHA. DOPMBI €CTECTBEHHOTO
orbopa. HeonapBuausm.CHHTETHYECKAS TEOPHS
sBONTIOLUU. [ [pUHIIUITBI BOCTIPOU3BOICTBA KUBBIX CUCTEM.
I'eneruka v sBomorusa ['enom. Opranusanus reHOMOB

YcTHBIN OTBET
KonTponbeHsie
3aJJaHus

PegepatsiTec
TOBBIE
3a1aHus




Mpo- ¥ 3YKapuoT. MHTpOHBI U 3K30HBI. I3MEHUYHBOCTD,
BU/JIbI K3MEHYUBOCTH. MoudukaonHas
M3MEHYMBOCTh. HaciencTBeHHast '3MEHYHUBOCTb.
MexaHu3Mbl, 00yCIaBIUBAIOIINE HACTIEICTBEHHYIO
M3MEHYUBOCTD: MT0JIOBOE PA3MHOKEHHE, MyTalll1
(reHHBIE ¥ XPOMOCOMHBIE: JEJICINH, aMIUTH(PUKAIIAHN ),
KPOCCHUHTOBED, MPBITAIOIINE TEHETUUECKHE ITTEMEHTHI.
Konmenuus sHecrabuinsaocTy reaoMa P. Xecuna.
Yenosek u buochepa. Hoochepa

AnatoMust © (pU3NOJIOTHST HEPBHOW CHCTEMBI YEIIOBEKA.
LenTpansHas u mnepudepudeckas HEPBHBIC CHUCTEMBI.
BereraruBnast HepBHas cuctema. CuMraruyeckasi, rnapa-
u MeTacUMIIaTUYeCcKas HEpBHas cucTema.
CuHanTu4ecKuit MEXaHU3M o0OpazoBaHus
MEXHEHPOHHBIX CBSI36M B  LEHTPAJIBHOW HEPBHOU
cucreMe. MeauaTopsl HEPBHOU CUCTEMBI.

Peub. Bropas CUTHaJIbHAS cucrema.
[Icuxodusnonaornueckre OCHOBBI MOTHBAILIUU, IMaMSTH,
BHMMAaHUSsl, MBIIIJICHUS, CO3HAHUS U TBOPYECTBA.
Owmonnu. Teopun smouuit. [Icuxopuznonornueckue
ocHOBBI AMo1TuH. [Icuxoduznonorus 6ecco3HaTENBHBIX
porieccoB. 310poBke. Pab0oTOCIIOCOOHOCTS.
[cnxodu3noaornuecKkue OCHOBBI pa0OTOCTIOCOOHOCTH.

5 | Ipe3eHTaluu

[To n3ydaembIM MpOrpaMMHBIM pa3ienaM / TeMam

Bcero yacos: 85
. CoBpemennble npogeccnonaabubie 0a3nl (CIIB/)
1 uH(popmanuoHHsblie cipaBo4Hbie cuctembl (MCC)
1. DJIEKTPOHHBIE PECYPCHI HA OCHOBE JIMIIEH3UOHHBIX 1oroBopoB ®I'BOY BO

«AT'Y»

OBbC «YHuBepcuTerckas 6ndbanoTexa oHmaiH» www.biblioclub.ru
OBC AT'Y http://adygnet.bibliotech.ru
OBbC «tOpaiit» www.biblio-online.ru

9BC «Jlaup» www.e.lanbook.com

OI'BY «Poccuiickas rocyaapcTBeHHass OnoimoTeka» http://dvs.rsl.ru

00O «Hayunas snexktponHas 6uommorekay (HOb) www.elibrary.ru

HekomMmepueckoe MapTHEPCTBO «ACCOIMUPOBAHHBIC PETHOHAIBHBIE OWOIMOTEYHBIC
koHcopunymbl» (APBMKOH) http://arbicon.ru/services/

Hexommepueckoe mapTtHepcTBO  «HalmoHanbHBIA — 3JIEKTPOHHO-UH(POPMAITMOHHBIN
koHcopruym» (HOMKOH) www.neicon.ru

MexnayHapoaHble 0a3bl JTaHHBIX HAYYHBIX U3TaHHUI

Web of Science https://apps.webofknowledge.com

Scopus https://www.scopus.com/search/

Elsevier («2mnb3eBup») https://www.elsevier.com/

Science Direct https://www.sciencedirect.com/

NznarensctBo Springer https://link.springer.com/

Nature Journals https://www.nature.com/siteindex/
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Springer Nature Experiments https://experiments.springernature.com/

2. HNuTepHeT-pecypcebl OTKphITOTO 1ocTyna (Open Access)

http://window.edu.ru/

OdunmanbHbI caliT HayKH U Bbiciiero oopasosanust PO https://minobrnauki.gov.ru/
Nudopmannonnas cucrema "EnmHOe OKHO JOCTynma K 0oOpa3oBaTelbHBIM pecypcam”

Baser manaeix MTHUOH PAH http://inion.ru/resources/bazy-dannykh-inion-ran/

5. Y4yeO0HO-MeTOANYECKOE 00ecTIeueHHe TUCIUILIHHEI
Ta6mmia 4. OcHOBHAs TUTEpaTypa

Newn | HaumeHoBaHue, 6MOIMOrpaduuecKoe onucaHue Hanuune rpucga

1| Tynuno B. ®@. KoHueniuu coBpeMEeHHOTO Pexomenziosato Yuie6Ho-
€CTECTBO3HAHMUS. YUeOHHK MCTOAMICCKIM HEHTPOM
VYueOHuku u yueOnsle nocodus st BY3oB. zg{pe(:?sgcP‘I{Z}ézg’lgb;zz?;zzoi
O6Bem (ctp):417. M.: IOHuTH-/ana, 2012 T. e y{le@m gaBeHerm VIIK:
9B C Pexum nocryna: http://www.biblioclub.ru [50:167](075.8) BBK: 208.573-1

7 | KoHnenuuu coBpeMeHHOro €CTeCTBO3HAHUS. PexomenioBano MuHHCTEPCTBOM
VueOHuK oOpasosanus Poccutickoit deneparumn
Penakrop: Jlappunenko B.H. , Patnukos B.II. B KaueCTBE yueOHHKa s CTYNCHTOB
O6beM (ctp):320 M.: FOunutu-/lana, 2012 BBICILINX yHEOHBIX 3aBe/ICHHI.

- ISBN: 5-238-00752-3,
9BC Pexum nocryna: http://www.biblioclub.ru VIIK: 50.001.1(075.8)BBK: 20573,
HMxonnukosa H. 1. Y4eOHuKY U yueOHbIe TOCOOUS AIs
KOHIIENIMU COBPEMEHHOIO €CTECTBO3HAHMS. BY3o08. PexomennoBano YueOHo-
VuebGHoe nocobue. METOUIECKUM LICHTPOM
OGbeM (c1p):288 «IIpodeccroHanbHBIN YUCOHUK» B
M.: FOuuru-Jlana, 2012 T Ka4ecTBe Y4eOHOro ocoous ais
o CTYJCHTOB BBICIIHX y4eOHBIX
IBC Pexum nocryna: http://www.biblioclub.ru sasenenwii ISBN: 978-5-238-01421-0
Konmenmum coBpeMeHHOTO €CTECTBO3HAHUS. PexomennoBano MunucTepcTBOM
Vuebnoe nocodue. Janunosa B. C., obpasoBanus U Hayku PO B kauecTse
Kosxeaukos H. H. y4eOHOr0 MocoOus 1Sl CTYJEHTOB
O6weM (c1p):300 M.: By3osckas kaura, 2010 By30B Y4eOHMKN U yueOHbIC 000N
1 st BY3oB BBK: 20.42ISBN: 978-5-
IBCPexum pocryna: http://www.biblioclub.ru 0502-0449-4
Tabauna S. JlonoJIHUTENbHAS JIUTEPATYpPa
Ne n/n HanmvenoBanue, OuOnmmorpaguieckoe OnucaHue

1 Jyonumesa T. Konnenmuu coppemerHoro ecrectso3nanus. He. 1997. — 832 c. Jlonymieno
MunnctepcTBOM 00pa3oBanus Poccuiickoit demeparyy B KadecTBE YISOHOTO ITOCOOUS JTsI
CTYJICHTOB BBICIIMX Y4EOHBIX 3aBEICHNI, 00YJaIOIIIXCS IO COINAILHO-9KOHOMHYECKAM
CIICIIHATBHOCTSIM.

2 Kapnenko C. X. KoHuemnmu coBpeMEeHHOT0 ecTecTBO3HAaHUS: Y YeOHHK 1 By30B. — M. M3m.1-
5. 2001-2005. PexkomennoBaHo MuHHCTEpCTBOM 00pa3zoBaHus Poccuiickoit denepannu B
Ka4ecTBE YUeOHHKA U1l CTYJCHTOB BBICIINX y4eOHBIX 3aBECHUM

3 T'openos A. Konnenuuu coBpemenHoro ecrectsozHanus. M. 2006-2007. — 208c.

PyzaBun I'. Konuenmun coBpeMeHHOro ectecTBo3HaHusA. M. 1997. — 287¢c. PekomeH0BaHO
YMO no 06pazoBaHuio B 00JaCTH COLMATIBHOM pabOThl B KauecTBe y4eOHOr0 OCOOHS st
CTYJICHTOB BBICIIMX Y4COHBIX 3aBECHUI, 00yJarONMXCs M0 HAPABICHHUIO MTOJTOTOBKU H
crieranbHOCTH «ColnanbHas paboTay

5 Konuenmuu coBpemenHoro ecrectso3zHanus / [lon pea. B.H.JlaBpunenko. — M.,

1999.PexomennoBano MunuctepcTBoM obpazoBanms Poccutickoit Deepanny B Ka4eCTBE
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| yaeOHHKa JIs CTY/ICHTOB BRICIIINX YICOHBIX 3aBEIICHUI

Tabauna 6. Pecypcol nHGOpManMOHHO-TEJIeKOMMYHUKANMOHHOM ceTH «AHTepHeT»

No /it Hassanue (agpec) pecypca

1 www.hi-edu.ru/x-books/xbooks131/01/index.html

http://physics.nad.ru/ physics.htm

2
3 http://www.astrolab.ru/index.html
4 www.koncepcii.narod.ru

Y4eOHO-MeToIn4YecKre pa3paboTKH Kadeapbl

Ne HaumenoBanue, Oubnuorpapuieckoe onrcanue

1 |KoHuenmuu coBpeMEeHHOT0 ecTecTBO3HaHuA. Kypc nekuuii 171 CTyA€HTOB I'yMaHUTapHBIX
daxynbTeToB YueOHoe nocobue M3narensctBo «I'modyc» Maiikon 2008 . 98c.

OcHoBHBIe KOoHIIENIIMHY Onoornu Yu. [Toc. U3n-so «KauectBo» Maitikomr 2006 . 122c.

3 |Konuenuuu coBpeMeHHoro ecrectBo3nanus. [Iporpamma AI'Y. I'. Maiikon. 2006 r. 20c.

4 |CTpyKTypHBIE YpPOBHH opraHuzanuu matepuu. Yd. Ilocobue. U3marenbctBo «I'1m00OYyCH»
Maiikon 2007 r. 75c.

6. Meroanueckue peKOMEHIANUM TMPENoJaBaTe/Jl0 M MeTOAMYeCKHe YKa3aHHs
00y4amuMCcs 1o TUCUHUIIMHE (MOLYJII0).

B mporiecce mpenogaBanust JUCHUILTHHBI «€CTECTBEHHO-HAYYHAsI KapTHHA» MHpa HEOOXOIUMO
OIMUpPaThCs Ha 3HAHUS CTYAECHTOB, OJTYUYEHHbIE U3 IIKOJbHBIX KYpCcOB 00Iel 6uonoruu, Gpu3nku u
XUMHH, OCHOBBIBATHCS HA TUAJIEKTUYECKOM MOJX0/I€ K OCMBICIIEHUIO SBJICHUM MPUPOJbI, KPATKOMY
U3JI0’KEHHIO KOHLIETIIUHY C UCTIONIb30BAHUEM HAYUHBIX MOHATHI U TEPMUHOB.

[Ipu moaroTroBke K CEMUHAPCKUM 3aHATHUSM TOAPOOHO OOBSICHUTH CTYAEHTaM, Kakoil o0beM
marepuana, repedeHb TEPMHHOB M TMOHATHM HAJ0 3HATh, YTOOBI MOJYYUTh COOTBETCTBYIOIINE
OLICHKM; TIIATEIBHO W30€raTh WCIOJNB30BaHUS HEMPOBEPEHHBIX CAMTOB-UCTOUYHHKOB B CETH
WNHTepHeT, B HEKOTOPBIX CIy4dasiXx COCTaBUTh KpaTkuil IuiaH oTBera. [Ipu camocrositensHOM
W3y4YCHUU Pa3JIesioB 10 CTPOCHUIO BCeneHHOM UCTIONb30BaTh HAYyYHO-00pa3oBaTeIbHbIC (DUITEMBI TIO
COOTBETCTBYIOIIUM pa3JieliaM €CTeCTBO3HAHMUS.

VYkazaHus mpernojiaBareiIsiM: BbIOPATh TEMbl JICKIIMOHHBIX 3aHSITUH, OCBSINAIONIUX TaKHe
npoOJeMbl  CUMMETPHS, B3aMMOJCHCTBHE, MHKPOMHp. buomormdeckii ypoBeHb MaTepUu
YCBaMBAETCH JIerye, IOATOMY MPEANOUYTUTENbHEE 1aTh Ha CAMOCTOSITENIbHOE U3yUEHHE

VYkazaHus 0OydaronMMCs MO PalOHAIbHOM TEXHOJIOTMH OCBOEGHHUSI yueOHOro marepuana —
UCTIONB30BaTh pa3paboTku Kadenpsl. [Ipu m3ydeHue pas3ienoB MUKPO-, MAKpO- U MEramMHp He
aKIEHTUPOBAaTh BHUMAaHWE HA OTICNBHBIX TMpPUMEpax, a I[OHATh IJI00ATbHbIE KOHLEHIUU
MUpO3JIaHus1, He 3ayduBaTh (popmyibl. [Ipy MOATOTOBKE K SK3aMEHY HMCIIONB30BaTh KPATKUHM Kypc
nexiumii mo KCE.

Ilepeyens HMHPOPMALMOHHBLIX TEXHOJIOTHi, HCHOJb3YeMbIX HNPH OCYIIeCTBJIEHHH
o0pa3zoBarenbHOro mpouecca: TB-rexnonorun, WEB-texHonoruu, oOpaboTka M mepenava
uHpOpManKUy, AaBTOMATH3HMPYIOIIME TECTHPYIOIINE CHCTEMBI, JJCKTPOHHBIC Y4YEOHHKH,
MPUKJIAAHBIC 3JICKTPOHHBIC SHIIUKIIONICIUU.

7. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHbe U CIUTIIUHbI

JlekiIMOHHBIE M CEMUHApPCKUE 3aHATUS NPOBOJATCA B AyAUTOPUSX, MPEIOCTABISIEMBIX
JIeKaHaTOM (paKkyJIbTeTa B COOTBETCTBUU C pacnucanueM. Cnenuaan3upoBaHHbIe TaO0paTOpHH U
KJIaCChl OTCYTCTBYIOT. B JEKIIMOHHOM Kypce NpedyCMOTpPEH I0Ka3 (PparMeHTOB Y4eOHBIX
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(GWIBMOB C UCIOIb30BAaHUEM BH/I€0- U KOMIBIOTEPHOW TEXHHMKH Kadeapbl OOTAaHUKH, a TaKXke
HarJIsiHbIe MaTepuabl Apyrux kadeap ¢akylibTeTa eCTeCTBO3ZHAHUSA:
1. Yueonwvie gpunomer BBC: Ilnanersr; Kocmuueckas onucces. IlyremectBue no rajakTHKe.
I'enesnc; DBoronus JKU3HU, DBOIONNA YeJIOBEKa
2. YueOHvle madauubl u3z Kypcos: usuxu, xumuu, ouonozuu:ctTpoeue aroma (kadenpa
XUMUH); TIEPUONYECKAsT CHCTEMa XHMHUUYECKHX 3JIEMEHTOB (Kadeapa XHMHH);, CTPOCHHUE
xpomocoM (kadenpa (HHU3MOJIOTHH);XPOMOCOMHBIM HA0Op 4YeloBeKa M pPa3HbIX BHUIOB
KUBOTHBIX (Kadeapa (Gpu3noIorumn); BOMIONKS 4YeiaoBeka (kadeapa OOTaHWUKH);CTPOSHHUE
COJIHEYHOH cucTeMbl (Kadenpa reorpadun); 3emin (kadenpa reorpadun)
3. Mooenu: crpoeruss monekyn (kadeapa xumun); JJHK (xadenpa dusmomorun); 3emun
(xadenpa reorpadumn)

KoMiuiekT JIMIEH3MOHHOTO M CBOOOJHO PACNIPOCTPAHSIEMOr0 MPOTrPAMMHOIO
olecrneyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI 0 IPOU3BOACTBA.

Microsoft Windows Professional 7 Russian Upgrade Academic OPEN...
Microsoft Windows Professional 8 Russian Upgrade Academic OPEN...
Microsoft Office 2013 Russian Academic OPEN...

. Microsoft Office 2007 Russian Academic OPEN...

. Microsoft Office Professional Plus 2010 Russian Academic OPEN...

10. Apache OpenOffice

11. LibreOffice

12. Google Apps

13. Paint.NET

© 0N WA

8. Obecneyenne 00pa3oBaTeIbLHOIO MpoLecca IS JUL ¢ OTPAHUYEHHBIMH
BO3MO’KHOCTSIMH 310POBbsI H HHBAJIH/I0B

B xopae peanuzanuu AUCHUIUIMHBI UCTIOIB3YIOTCA CIEAYIOUIME AOTMOJHUTEIbHBIE METOIbI
00y4YeHHsI, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTeCcTalluy O0y4JaronuInuxcs B
3aBUCUMOCTH OT WX MHAUBUIYaTbHBIX OCOOCHHOCTEH:

® IS CHEMNBIX U CIIA00BUIAIINX:

- JIGKIIUU O(QOPMIISIFOTCSI B BHJE DJICKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C IOMOIIBIO
KOMIIBIOTEpA CO CTIEUAIN3UPOBAHHBIM MPOTPAaMMHBIM 00ECIICUEHHEM;

- TIIMCBMCHHBIC 3adaHWA BBIIIOJHAKOTCA Ha KOMIIBIOTEPE CO CHCHHUAIIM3UPOBAHHBIM
mporpaMMHBIM O6CCHC‘I€HI/ICM, HJIK MOT'YT OBITh 3aMCHEHBI YCTHBIM OTBCTOM;

- o0ecrieunBaeTCs MHAUBHUIyalIbHOE paBHOMEpHOE ocBerieHne He meree 300 Jrokc;

- s BBIMIOJNIHEHUsS 3a/IaHds TPU HEOOXOIMMOCTH TPEIOCTABISAETCS yBEIMYUBAIOIICE
YCTPOMCTBO; BO3MOXKHO TaKKe UCIIOJIb30BAHUE COOCTBEHHBIX YBETUYMBAIOIINX YCTPOUCTB;

- MUCbMEHHBIE 331aHUS OPOPMIISIIOTCS YBETUUEHHBIM IIPUPTOM;

- 9K3aMeH U 3a4€T NMPOBOJATCS B YCTHOM (popMe MIIH BHIIOJHSIOTCS B MUCbMEHHOM opme Ha
KOMITBIOTEPE.

¢ Ui I'TyXux u CJ'IaGOC.HBIH_IaH_[I/IXI

- Jexuud oQOpPMIIAIOTCS B BHJIE DJEKTPOHHOTO JIOKyMEHTa, JHOO MpeaocTaBisieTcs
3BYKOYCHIIMBAIOIIAS aNllapaTypa UHANBUAYAIBHOTO TIOJb30BaHUS;

- IMCbMCHHBIC 3a/IaHH BBITIOJIHAOTCA HA KOMIIBKOTCPC B IMMChbMEHHOMN (bopMe;

- 9K3aMEH U 3a4éT NPOBOJATCA B MUCHBMEHHOM (opMe Ha KOMIIBIOTEpE; BO3MOXKHO
poBesieHUE B (hOpMe TECTUPOBAHMUS.

® JUJId 1ML C HAPYHICHUAMMA OIIOPHO-ABUIaTCIBHOI'O arrapara:
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- JIGKIIUU O(QOPMIISIFOTCSI B BHJE DJICKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C ITOMOIIBIO
KOMIIBIOTEpA CO CTIELUAIN3UPOBAHHBIM MPOTPaMMHBIM 00€CIICUEHHEM;

- TIMCbMEHHBIC 3aJJaHHs BBITIOJMHSIIOTCS HAa KOMIIBIOTEPE CO  CIEIUAIN3UPOBAHHBIM
MPOrPaMMHBIM 00€CTICYeHUEM;

- 9K3aMEH U 3a4€T MPOBOJATCA B YCTHOM (hopMe MIIM BBIMTOJIHAIOTCS B MUCBMEHHOH (opme Ha
KOMIIBIOTEPE.

[Tpu HEOOXOMMMOCTH MpenyCMaTpUBACTCs YBEIMUYEHUE BPEMEHHU ISl IOATOTOBKU OTBETA.

IIponienypa  mpoBeaeHHMs  HPOMEXKYTOYHOM — arTectauuu s OOyvarommxcs
YCTAHABIMBACTCS C Y4YETOM UX HMHIUBUAYAIBHBIX TCUXO(PH3UYECKUX OCOOEHHOCTEH.
[TpomexyTo4Has arTecTanust MOXKET IPOBOIUTHCS B HECKOJIBKO HTAIOB.

[Ipu mpoBeneHuu mporenyphl OLEHUBAHUS PE3yJabTaTOB OOyUeHUs MpeaycMaTpHUBaeTCs
UCIIONB30BAaHUE TEXHUYECKUX CPEACTB, HEOOXONMMBIX B CBSI3U C WHIUBUIyaTbHBIMU
O0COOCHHOCTAMHU OO0y4YaroImMXcsi. DTU CPEACTBa MOTYT OBITh MPEIOCTaBICHBl YHUBEPCUTETOM,
WA MOTYT HCIIOJIB30BaThCSI COOCTBEHHBIC TEXHUYECKUE CPEIICTBA.

[IpoBenenue mpomenypsl OICHHMBAHUS  PE3YJAbTaTOB  OOyYeHHMs JIOIMYCKaeTcs C
UCIIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOIHH.

O6ecneunBaeTcs AOCTYN K MHGOPMAIIMOHHBIM M OMOIHOrpaduyecKuM pecypcaM B CETH
WnTepHer nns kaxaoro oOydvaromerocs B (opMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HUX
3JI0POBBSI U BOCIIPHUATHST HHPOPMAITUH:

® IS CIENBIX U CIa0OBUISIINX:

- B Ie4aTHOU (popMe YBEIIMYEHHBIM MIPUPTOM;
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B (hopme ayanodaiina.

® U TIIYXUX U CIa0OCHbIIAIINX:

- B Ie4aTHol popme;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

e Ui 00yYaroIuXcs ¢ HAPYIICHUSIMHU OMOPHO-/IBUTaTEIbHOTO arapara:
- B IeyaTtHou popme;

- B (hOpMe 3JIEKTPOHHOTO IOKYMEHTA;

- B popme ayauodaiina.

Y4eOHbIC ayUTOPHH JUIS BCEX BUIOB KOHTAKTHOM M CaMOCTOSITCIIBHON pa0OThI, HaydHas
OubnMoTeKka W WHBIC MOMEIICHUS IJisi OOyYeHUs OCHAIICHBI CHEIHATLHBIM OOOPYIOBAaHHEM U
y4eOHBIMH MECTaMH ¢ TEXHUYCCKHUMH CPEICTBAMU OOYUCHUSI.
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